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If any profession is to survive, it cannot
escape the necessity of continually subjecting
its techniques to critical reappraisal. If a pro-
fession does not carry out research into its
own methods, it is certain that it will corne
under challenge from other allied professions
which do encourage research. This is already
occurring with physiotherapy. In a recent
International Seminar on Rehabilitation Medi..
cine, Dr. J. V. Basmajian said:
"I am persuaded that almost all thera..
peutic procedures in a rehabilitation depart..
ment must be regarded as suspect; they may
be either useless or harmful. I have little
confidence in the scientific basis of any of
them."
This is an extreme view, but it reflects the
concern of many in the medical profession at
the failure of physiotherapists to put their
techniques on a sound scientific basis. Hope-
fully pressure to conduct research will come
from within the profession as well as from
without~ With the introduction of a post-
graduate diploma in physiotherapy and the
establishment of a College of Paramedical
Studies in N.S..W. there are likely to be more
physiotherapists graduating with a deeper ap-
preciation of the relevance of basic medical
science to clinical techniques.
However an understanding of basic medical
science is not the same thing as a knowledge
of research methods. This paper is an attempt
by two psychologists with experience in ap-
plied research to highlight what might be
1 Based on an address given to the teaching staff of
the New South Wales School of Physiotherapy,
October 1972. Received March 1973.
some of the problems in conducting research
into the effects of physiotherapy treatments
and to suggest some practical ways in which
these problems could be solved.
Research is often regarded as being either
an exciting and stimulating activity that is
infinitely more attractive than actually doing
something, or else as a somewhat mysterious
activity to be regarded with awe as beyond
the reach of the ordinary practitioner without
highly specialised knowledge and training.
Both of these attitudes are unfortunate, as
they lead either to research workers denigrat-
ing the practice of a profession as a lesser art,
or to practitioners never undertaking their
own research.
Research can be exciting and challenging,
but so can professional practice, and it is often
as routine, exacting, and painstaking as pro-
fessional practice.. It requires special skills,
hut these are not necessarily of a higher order
than the skills required for the practice of a
profession.. Ideally there should be a fruitful
interchange between research and professional
practice.
The most important step in any research is
to define the problem correctly and to ask the
right question. This should take place before
a study is designed and before any data are
gathered" If you do not ask the right ques-
tions, the chances of getting usable results are
minimal, and the chances of using inappro-
priate and poorly understood strate~ies are
high. So the first technique that any research
worker must learn is that of asking the right
questions. There is probably some intuition
involved in this, and certainly many of the
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most interesting connections between what
were previously thought to be unrelated phe-
nomena have been the result of flashes of
insight. However there is no substitute for
Pasteur's dictum that "Fortune favours the
prepared mind" and someone whose know-
ledge of their field is wide and scholarly is
more likely to be in a position to ask fortui-
tous questions than is someone whose profes-
sional knowledge is superficial. Another
advantage of a thorough knowledge of the
literature of your own field is that it prevents
you from repeating past mistakes and un-
necessarily duplicating the work of others.
What sorts of questions can physiothera-
pists most profitably ask about their field?
Many questions why certain treatments have
certain physiological effects, about the psycho..
logical and sociological correlates of rehabili-
tation, about basic neuromuscular and skeletal
functions, are of vital concern to a physio..
therapist, but they are perhaps more the
province of interdisciplinary teams contain-
ing physiologists, psychologists, sociologists,
engineers, and physiotherapists than they are
of physiotherapists alone.
It is proposed that physiotherapists can
most usefully perform their own research if
they confine themselves to applied research
with a pragmatic approach, if they ask them-
selves questions about whether, and under
what circumstances, treatments are effective.
This is not to say that they should not be in-
volved in, and concerned with, basic research
into why treatments are effective and what the
rehabilitation process is. But it is unlikely that
their training fits them for initiating such
basic research projects, and the problems fae ..
ing them are reduced to more manageable
proportions if questions are asked within a
more confined area.
Within this area, how should questions be
asked? If the problem is posed as "What are
the effects of physiotherapy treatments?" or
even as "How effective is treatment X?" it is
not readily amenable to solution. A question
in this form does not suggest a ready line of
attack, it is too broad and general to be of
much use. By breaking the large problems
down into a set of smaller, more precisely de-
fined problems, questions more amenable to
solution can be asked. Compare, for instance,
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the form of the following questions to the
form of the preceding questions.
"Is treatment X more effective than treat-
ment Y with condition Z?"
"Is treatment X more effective with condi-
tion Y than with condition Z?"
"Does treatment X have effect Y but not
effect Z?"
"How does physiotherapy treatment X inter-
act with drug treatment Y in condition Z?"
The basic purpose of scientific en~uiry is
to search for regularity, for orderly, relation-
ships between variables in nature. If any re-
lationship is to be discovered, it is necessary
to separate the variables thought to he re-
lated from other variables not under con-
sideration. It is necessary to screen out, or
control, extraneous variables that could con-
taminate the relationship being investigated.
The most elementary model of scientific
research assumes that an independent variable
is related in a certain manner to a dependent
variable, but more typically, a complex set of
interacting independent variables are related
to a complex set of dependent variables. Any
effects of physiotherapy are probably the
result of complex interactions between many
variables, and one of the major tasks for a
programme of research into physiotherapy
treatments would be to develop both a classi-
fication of these variables and techniques for
describing and controlling them so that they
can he investigated in an orderly manner.
The relevant independent variables would
appear to fall into four broad categories:
(i) variables relating to treatments, (ii) vari-
ables relating to patients, (iii) variables relat-
ing to therapists, and (iv) variables relating
to conditions. As we are not physiotherapists
we cannot supply a complete taxonomy of
relevant independent variables. However the
fallowing list could give some idea of the type
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-time between onset and treatment.
There are three main reasons for exercising
experimental control over independent vari-
ables, or determiners.. These are (i) to isolate
variables so that their effects are either ruled
out or kept constant, (ii) to achieve changes
in magnitude in variables so that we can
determine not only whether variables have an
effect, but how much of an effect they have
and (iii) to achieve quantitative evaluation,
so that numerical values can be attached to
the extent of any discovered relationship ..
Experimental controls normally fall into one
of three categories: control by manipulation
of experimental conditions, control by selec-
tion, and control by statistical techniques.
Direct physical manipulation of the de·
terminer itself or of the immediate conditions
that give rise to the determiner is one of the
most precise methods of experimental control
and it is most typically found in laboratory
conditions and in many of the physical
sciences.. In the behavioural and medical
sciences it is often either undesirable, un-
ethical, difficult to achieve, or impossihle to
achieve .. It would be difficult deliberately to
assign certain therapists to one treatment and
other therapists to another in order to control
for inter-therapist differences.. It would be
unethical to deliberately refuse patients treatw
ment or give them placebo treatments in order
to investigate the effect of treatment versus
non treatment. It would be impossible to de~
liherately manipulate a patient's weight, age,
or prior medical history in order to investi ~
gate the effect of varying these parameters.
So in all likelihood a programme of research
into the effects of physiotherapy treatments
would need to look at other techniques of
control to isolate and evaIuate variables of
interest.
Statistical techniques of control are par-
ticularly appropriate in situations where 11lany
variables are acting together to determine an
outcome and in which these variables are not
amenable to direct physical manipulation.
They are particularly appropriate in "real
life", as opposed to laboratory, situations
where direct physical manipulation is often
impossible. Statistical controls enable the ex~
perimenter not only to isolate the effects of
variables, hut to estimate the relative import~
ance of variables, and to examine the manner
in which several variables interact. Statistical
control is achieved not by manipulating attri-
butes themselves, hut by manipulating the
numerical values that can be assigned to
attributes. It assumes therefore that these at-
tributes can actually be measured, as opposed
to merely ordered or classified, and it is pos-
sible that much of a research programme into
the effects of physiotherapy treatments could
he devoted to ,developing techniques of mea-
suring, or assigning numerical values to
variables of interest.
There are basically three levels of measure-
ment; categorical, ordinal, and linear. The
measurement of height provides a simple
illustration of the differences between the
three.. The simplest form of measurement is
obtained when objects can only be placed into
categories, for instance short or tall. The next
level of measurement is obtained when objects
can be put into rank order by comparing one
to the other on the attribute under considera~
tion. For instance a set of objects could be
ranked in height from the tallest to the short-
est. The highest form of measurement is obw
Aust.J~Physiother., XVIV, 3, September, 1973
88 THE AUSTRALIAN JOURNAL OF PHYSIOTHERAPY
tained when numerical units are assigned to
the attribute in question and these units can
be manipulated algebraically. For instance
5' 6" high, 3 metres high and so on. (Nu-
merical values such as first, second, fifth can..
not be manipulated in the same way as units
such as one, two, and five) .
With all forms of measurement it is essen..
tial that the attribute under consideration
be clearly and unambiguously defined.
"Weather", for example is not by itself able
to be measured in a linear sense, but the
attributes of which it consists, rainfall, tem-
perature, air pressure and so on, can be. Simi-
larly although "health" cannot be assigned
numerically values, some of its attributes such
as blood pressure and pulse rate can have
numerical values assigned to them.
An example of the use of statistical tech-
niques of control is provided from the field
of aptitude testing. It is commonly found that,
up to a certain point in adolescence, scores on
most aptitude tests increase with age, with the
rate of increase varying according to the apti-
tude being measured. In order to construct
tables that enable a child's score to be assessed
against the average performance of those of
his own age, the rate of this increase for the
test under consideration must be determined.
However when unselected samples of school
children are gathered, the relationship be..
tween test score and age is usually contamin-
ated by an uncontrolled intelligence factor. If
the older children in the sample are duller,
scores appear to decrease with age (as most
aptitude tests have an intelligence component) ..
If the older children are brighter, scores on
the test will appear to increase with age at a
rate greater than the true increase.
Obviously in this case the subjects' intelli~
gence cannot be physically manipulated. It
could he controlled by careful selection
methods, hut statistical controls provide a
quicker and easier method of obtaining the
same result. By statistical manipulation of the
subjects' test score, age, and intelligence it is
possible, using a technique known as partial
correlation, to remove the contaminating in-
fluence of intelligence from the relationship
between test score and age, and so arrive at
the true underlying rate at which test score
increases with age.
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Although most physiotherapists would not
be trained in statistical methods, there is no
reason why they could not co-opt the services
of a competent statistician to instruct them
on the use of techniques such as partial cor-
relation, analysis of variance, and analysis of
covariance.
As direct physical manipulation would often
be difficult or impossible to achieve, and as
statistical controls could be outside the train-
ing of many, it is likely that any programme
of research into the effects of physiotherapy
treatments would initially concentrate on
selection as a technique of experimental
control.
Control by selection is really an indirect
form of control by manipulation. It has some
problems in that it often makes it more di1Ii~
cult to evaluate the effects of variables using
this technique, but it is an excellent way of
isolating variables and it is a fairly easy, but
nevertheless rigorous, technique of control for
those lacking statistical training. If the number
of variables that one wishes to control by
selection is large, problems can sometimes
arise in obtaining sufficient numbers of cases
for results to be meaningful. For instance it
might be difficult to obtain large numbers of
patients all of whom are suffering from exactly
the same type of muscular disorder, all of
whom are receiving identical concurrent medi-
cal treatments, and of whom half have received
one type of physiotherapy treatment and half
another. However, the problem is not insuper-
able. One way of dealing with it is to use
statistical techniques designed for small sample
sizes when analysing your results. Another way
of dealing with it is to increase your sample
size and assume that variations on the rele~
vant variables cancel out in their effects. For
instance, in a study of the effect of treatment
X versus treatment Y, you might feel that the
age of the patients needed to be controlled.
It might be difficult to select enough patients
so that those receiving each treatment were all
of the same age. So instead you could increase
your sample size so that there were large
numbers of patients of all ages in both groups,
and, as long as the mean ages were compar~
able, you could probably assume that any
effects due to age had been randomised, or
cancelled out within each group. Similarly, in
the same 80rt of situation, if treatment X was
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given by only one therapist, and treatment Y
by only one, you could be open to the charge
that it was not the treatment but the compe-
tence of the therapist that had the effect. So
you could control for this by having many
therapists give each treatment and assume that
differences in competence cancelled each other
out. Of course the variables that you have
randomised would still be having some effect,
but it is possible to sort out by statistical
means whether the effect due to the treatments
is sufficient to outweigh these other 's~urces
of variation.
Another way of overcoming the problem of
small sample size caused by selection is to use
records of past treatments rather than rely
only on cases immediately at hand. There can
be problems here, for the quality of control
that can be achieved is directly conditioned by
the completeness and accuracy of the records
that you are using. Most medical or other
public records are designed to he case his-
tories. They are not Idesigned to be data for
research, and if you are interested in using
records for research, it could be advisable to
set up a separate record-keeping system that
documents all of the variables that are relevant
expressed in a standard format that you have
designed to he of most use to you.
We have said that one of the major prob-
lems facing a programme of research into
the effects of physiotherapy treatments would
be to deveIop techniques for controlling in-
dependent variables so that they can he investi-
gated in an orderly manner, and we have
briefly described some techniques of experi-
mental control that can be considered. In
doing so we have touched on what we consider
to be the second major problem facing a
research programme into the effects of physio..
therapy treatments, and this is the problem
of developing teGhniques for rigorously clas-
sifying, describing, and measuring hoth inde-
pendent variables (or determiners) and
dependent variables.
We have already outlined a possible scheme
for classifying independent variables. Descrih-
ing and measuring them in some cases is a
simple task, but in other cases it is not. A
patient's age and weight are easy to assess,
and presumably standard techniques exist, or
could easily be developed, for precisely mea~
suring things such as balance, muscular
strength, aerodynamic capacity, and tissue
growth.
But variables such as mobility, independ-
ence, patient motivation, condition severity,
and skill are not so apparently reducible to
objective physical measures.. In many cases it
would be necessary to consider whether these
variables can be measured at all .. If they are
not amenable to measurement in the strict
sense, techniques for either classifying them
precisely or putting them in rank order would
need to be developed. For instance condition
severity probably cannot be expressed in terms
of numerical units that can be algebraically
manipulated. But precise and standardised
criteria for classifying conditions as "light",
"moderate" or "severe" can be developed, as
can techniques of ranking patients from high
to low according to the severity of their con-
ditions.. The question of what degree of mea..
surement you can assign to a variable is an
important one, as it will determine the way
you design a study, the technique you use to
analyse your results, and what you can say
about your results when you get them.
It is just as important to give thought to
your dependent variables. It would be obvious
that vague statements such as "All 32 patients
left the hospital fully independent and able to
walk safely alone" cannot be regarded as
expressing meaningful relationships between
independent and dependent variables. Just as
there are many independent variables involved
in influencing physiotherapy treatments, so too
are there many dependent variables or effects
that result from physiotherapy treatments, and
you might well have more than one depend-
ent variable in many studies. Some of these
dependent variables are easy to define and
measure, but the larger the behavioural units
you are Idealing with the more thought yOll
will need to give to reducing these to an
objectively measurable form.
One fairly obvious point which is some-
times forgotten is that you must measure your
dependent variable both before applying treat ..
ment and after if you are to assess the extent
of an effect. It is not sufficient to assess the
state of your dependent variable only after
treatment and presume an effect from this. Of
course if you are going to assess your depend-
ent variables before treatment is commen:::ed,
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you are going to need a special 80rt of record~
keeping system and an administrative organi w
sation that ensures that these desired measure..
ments are made.. The sorts of dependent vari-
ables that you would he dealing with probably
fall into three groups: (i) physiological vari ~
abIes such as tissue growth, aerodynamic
capacity, muscle tremor, and blood pressure,
(ii) patient behaviour variables such as mobil-
ity, self care, and the ability to perform cer-
tain tasks (stretch, reach, grasp, etc.) and
(iii) patient attitude variables such as in-
creased interest in others, improved motiva-
tion, and increasedl general well being.
In the early stages of a research programme
you would probably find it easier to concen-
trate on the first set of variables. Techniques
for precisely describing and/or measuring the
second group could well exist already, hut if
they do not they should not be too difficult to
develop. The third group is quite tricky and
you would probably need the assistance of
either a clinical or a social psychologist to
develop usable scales, as you would to assess
independent variables such as patient motiva-
tion, and to assess the effect of patient/thera-
pist relationships. The whole question of
whether the value of therapy lies in the physi-
cal effects produced by treatments or in j he
psychological effects produced by a fairly
intense patient/therapist relationship is not an
easy one to tackle, but, as we mentioned
earlier, it is probably more the province of
interdisciplinary teams of investigators than of
physiotherapists by themselves.
While we are on the question of the psycho~
logical effects involved in therapy, we should
perhaps mention an important effect that
shauLl he controlled for in the organisation
of any experimental procedure. You are prob-
ably all familiar with Heisenberg's dictum
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that the act of observation changes the event
being observed. This is particularly the case
when people are the units being observed, -ind
a lot of recent work in psychology has shown
that an experimenter's expectations, his per-
sonal involvement in the outcome of research.,
can unwittingly, through the use of subtle cues
and reinforcers, influence the outcome of an
experiment, independently of the other vari..
ahles under investigation, so that the results
are in the expected direction.
So it is probably not a good idea to conduct
research into your own treatments, not be-
cause you will cook the results, but because
your own involvement makes you less object..
ive. The best way of organising a research
project would be for the person organising ihe
investigation not actually to conduct the treat.. 'I
ments, for the therapists carrying out the
treatments either not to know that they are
involved in a research programme or to know
as little as possible about its aims and pur..
poses, and for patients, certainly, not to knoV'l
that they are part of a research programme.
One final point which we have not discussed
so far is how you analyse your results. As this
is not meant to be a lecture on statistical
methods we are not going to discuss it in
detaiL All we will say is that if you have de-
signed your study well, exercised proper
experimental controls, and used precisely
defined anld or measured independent and
dependent variables, it is not difficult to bring
in a statistician at the final stages to give you
a hand. However, if your experiment is poorly
designed and your data is a mess, even the
best statistician won't be much use, so it could
be advisable to check with someone who has
statistical training before you actually collect
your data iust to make sure that it is amen-
able to statistical analysis and that it will give
you the answers that you want.
